
. 

UCLA SPACE SCIENCE CENTER 
INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS 
L o 6  ANGELES, CALIFORNIA 90024 

June 20, 1967 

FEASIBILITY S T U D I E S  OF C O O R D I N A T E D  R A D I A T I O N  E X P E R I M E N T S  
FROM METEOROLOGICAL SATELLITES 

NASA G r a n t  No. NGR-05-007-041 

SEMI-ANNUAL REPORT 
November 1,  1966 t o  A p r i l  30, 1967 

The d e s i g n  and c o n s t r u c t i o n  o f  a m o d i f i e d  s k y l i g h t  

p o l a r i m e t e r ,  b r i e f l y  d e s c r i b e d  i n  t h e  s t a t u s  r e p o r t  f o r  t h e  

p e r i o d  May 1 ,  1966 t o  October 3 1 ,  1966, have been completed 

i n  p r e p a r a t i o n  f o r  t h e  m e t e o r o l o g i c a l  f l i g h t  program sponsored 

by N A S A  Goddard Space F l i g h t  Center  u s i n g  a Conva i r  990 

a i r c r a f t .  These f l i g h t  programs w i l l  f o r m  p a r t  o f  t he  

s u p p o r t  s t u d i e s  env isaged f o r  t h e  p o l a r i z a t i o n  exper imen t  

p roposed t o  be c a r r i e d  o u t  f rom A p o l l o  space c r a f t .  D e t a i  l e d  

s p e c i f i c a t i o n s  have been worked o u t  f o r  t h e  purchase o f  a 

s p e c i a l  D a t a l o g g e r  f o r  d i g i t i z i n g  t h e  ana log  d a t a  p u l s e s  

f rom t h e  p o l a r i m e t e r  and r e c o r d i n g  them on a magne t i c  tape 

r e c o r d e r .  The comple te  d e t a i  1s of  t h e  i n s t r u m e n t  and i t s  

s p e c i a l  advantages f o r  use i n  a i r b o r n e  o p e r a t i o n s  w i l l  be 

d e s c r i b e d  i n  a f o r t h c o m i n g  r e p o r t  under  p r e p a r a t i o n .  

The ma in  o b j e c t i v e  o f  t h i s  exper imen t  i s  t o  i n v e s t i g a t e  

t h e  p o l a r i z a t i o n  and s c a t t e r i n g  c h a r a c t e r i s t i c s  o f  v a r i o u s  

l a n d  and w a t e r  s u r f a c e s  under v a r y i n g  a tmospher i c  c o n d i t i o n s  

i n  t h e  v i s i b l e  p a r t  o f  t h e  spectrum. Th is  i n f o r m a t i o n  i s  

needed i n  i n v e r s i o n  methods t o  be a p p l i e d  t o  s i m i l a r  measure- 

ments c a r r i e d  o u t  e v e n t u a l l y  frqn s a t e l l i t e s  f o r  t h e  purpose 

of o b s e r v i n g  
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The p o l a r i m e t e r  w i  1 1  scan a l o n g  t h e  f l i g h t  p a t h  a t  

f o u r  wave lengths  (0.40, 0.46, 0 .52  and 0.58 m i c r o n s )  

w i t h  a s p e c t r a l  band pass of 0.01 m i c r o n s  each and a 3' 
f i e l d  o f  v iew .  The scan w i l l  be f r o m  n a d i r  t o  1 5 O  above 

t h e  h o r i z o n  w i t h  a scan r a t e  o f  15 seconds. 

An a d d i t i o n a l  sensor  c o n s i s t i n g  o f  a n a r r o w  beam ( 0 . l i o )  

downward- look ing  p h o t o t r a n s i s t o r  i s  a l s o  f l o w n  f o r  t h e  

purpose o f  m o n i t o r i n g  t h e  f l u c t u a t i o n  i n  t h e  r e l a t i v e  i n t e n s i t y  

o f  b a c k s c a t t e r e d  r a d i a t i o n .  Th is  i s  t o  m o n i t o r  t h e  u n i f o r m i t y  

of t h e  t a r g e t .  

The d e s i r e d  areas o f  o b s e r v a t i o n  i n c l u d e d  (a) d e s e r t  

sand, ( b )  g reen v e g e t a t i o n  ( w i t h o u t  t a l l  t r e e s ) ,  ( c )  snow 

f i e l d s ,  ( d )  ocean s u r f a c e  of v a r y i n g  roughness, ( e )  u n i f o r m  

c l o u d  decks a t  about  20,000 f e e t  be low a i r c r a f t ,  ( f )  random 

s u r f a c e s .  The s u r f a c e s  s e l e c t e d  a re  as f l a t  as p o s s i b l e  ove r  

an a r e a  of  about  80 x 80  m i l e s  and the  h o r i z o n  c o n d i t i o n s  

symmet r i c  w i t h  r e s p e c t  t o  e i t h e r  end o f  each f l i g h t  p a t h .  

about  5,000 f e e t  i n t e r v a l s  a t  two s o l a r  e l e v a t i o n  ang les  o f  

25-30° and 50-55' were d e s i r e d  w i t h  passes i n  f o u r  d i f f e r e n t  

d i r e c t i o n s  o f  O o ,  180°, goo and 270' t o  t h e  s u n ' s  az imuth .  

C o n v a i r  990 a i r c r a f t  began a t  Ames Research Cen te r ,  M o f f e t  

F i e l d ,  C a l i f o r n i a  on March 28, 1967. The d a t a  f l i g h t s  were 

c a r r i e d  o u t  on May 5 ,  6, 9, 1 1 ,  29, 3 0  and 3 1  and c o n t i n u e d  

on t o  June 2 and 3 ,  1967. 

was devo ted  t o  t h e  e v a l u a t i o n  and d i s c u s s i o n  o f  t h e  v a r i o u s  

d e s i g n  approaches f o r  the  proposed s a t e l l i t e  i n s t r u m e n t .  

These d e s i g n  approaches were p resen ted  by t h e  p r o s p e c t i v e  

i n d u s t r i a l  c o n t r a c t o r s  i n t e r e s t e d  i n  u n d e r t a k i n g  t h e  hardware 

c o n s t r u c t i o n  work.  There a re  s e v e r a l  p rob lem areas i n  t h e  

d e s i g n  of t h e  i n s t r u m e n t  wh ich  r e q u i r e d  c a r e f u l  s t u d y  and 

i n v e s t i g a t i o n .  These a r e  the  p h y s i c a l  c h a r a c t e r i s t i c s  o f  

V e r t i c a l  p r o f i  l e s  frm 8,000 f e e t  t o  40,000 f e e t  a t  

P r e p a r a t i o n s  f o r  the  m e t e o r o l o g i c a l  f l i g h t  w i t h  the  

D u r i n g  t h e  r e p o r t i n g  p e r i o d  c o n s i d e r a b l e  t ime  and e f f o r t  
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t he  c r i t i c a l  components, dynamic range and accu racy  r e q u i r e d ,  

scann ing  mechanism, e t c .  A d e t a i  l e d  s e t  of  s p e c i f i c a t i o n s  

have a l s o  been p repared  f o r  i s s u i n g  t h e  s a t e l l i t e  p o l a r i m e t e r  

r e q u e s t  f o r  p r o p o s a l s  t o  c a r r y  o u t  phase C t a s k  as p e r  t h e  

r e q u i  rement o f  t h e  N A S A  Manned S p a c e c r a f t  Cen te r ,  Houston. 

been s u b m i t t e d  and accepted  f o r  p u b l i c a t i o n  i n  t h e  J o u r n a l  

of S c i e n t i f i c  I n s t r u m e n t s ,  London. As p a r t  o f  t h e  p rocedure  

f o r  t h e  s o l u t i o n  o f  t h e  s k y l i g h t  i n v e r s i o n  prob lem,  a 

program has been worked o u t  by use of  w h i c h  t h e  s o l a r  z e n i t h  

d i s t a n c e  and az imu th  may be c a l c u l a t e d  from t h e  t i m e  of 

o b s e r v a t i o n  w i t h  h i g h  speed computers.  T h i s  program w i  1 1  
c o n s i d e r a b l y  s i m p l i f y  t h e  e f f o r t  o t h e r w i s e  r e q u i r e d  t o  

o b t a i n  those v a l u e s .  

A paper  e n t i t l e d  "A M o d i f i e d  S k y l i g h t  P o l a r i m e t e r "  has 


